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1
PLASMA DISPLAY APPARATUS

CROSS-REFERENCE TO RELATED PATENT
APPLICATIONS

This application claims prionity to and the benefit of
Korean Patent Application No. 10-2004-0085390, filed on
Oct. 25, 2004, which 1s hereby incorporated by reference for
all purposes as 11 fully set forth herein.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a plasma display apparatus,
and more particularly, to a plasma display apparatus capable
of discharging liquid that enters the apparatus.

2. Discussion of the Background

Generally, a plasma display apparatus 1s a flat panel display
that generates a gas discharge to display images. It 1s consid-
ered a next generation display that may substitute for a cath-
ode ray tube (CRT) since it has excellent display character-
istics, such as large screen size, brightness, contrast, and
viewing angle. The plasma display apparatus includes a
plasma display panel (PDP) formed of glass substrates, and a
chassis base supporting the PDP.

FIG. 1 1s a schematic cross-sectional view showing a con-
ventional plasma display apparatus.

Referring to FIG. 1, the plasma display apparatus includes
a PDP having a front substrate 11 and a rear substrate 12, a
chassis base 13 attached on a rear surface of the PDP, and a
printed circuit board assembly 16 arranged on a rear surface
of the chassis base 13. The PDP, the chassis base 13, and the
printed circuit board assembly 16 are housed 1n a case 17. A
filter 19 1s arranged on a front surface of the case 17.

The PDP 1s attached to the chassis base 13 by double sided
tape 14, and a thermal conductive sheet 15, which dissipates
heat generated by the PDP, 1s disposed between the PDP and
the chassis base 13. A signal transmission cable 18 couples
clectrodes formed on inner surface of the rear substrate 12
with a circuit of the printed circuit board assembly 16. Addi-
tionally, another signal transmission cable (not shown)
couples electrodes formed on the front substrate 11 with a
circuit formed on the printed circuit board assembly 16.

Referring to FIG. 1, the case 17 may be formed by assem-
bling a front case and a rear case. Ventilation holes 17a are
formed on upper and rear surfaces of the case 17 to dissipate
heat generated by the PDP and the printed circuit board
assembly 16.

In such a plasma display apparatus, 1f liquid enters the
apparatus through the ventilation holes 174, the liquid 1s not
discharged out of the apparatus. For example, liquid may be
spilled 1nto the apparatus or when the apparatus 1s placed
outdoors, rain may enter it. If liquid contacts the printed
circuit board assembly 16, the apparatus may be damaged or
its performance may be degraded due to signal leakage and
short-circuiting.

SUMMARY OF THE INVENTION

The present invention provides a plasma display apparatus
that may prevent liquid that enters the apparatus from nega-
tively affecting the apparatus’ performance.

Additional features of the invention will be set forth 1n the
description which follows, and 1n part will be apparent from
the description, or may be learned by practice of the mnven-
tion.
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2

The present invention discloses a plasma display apparatus
including a PDP, a chassis base coupled with the PDP, a
printed circuit board assembly coupled with the chassis base,
a case housing the PDP, the chassis base, and the printed
circuit board assembly, and a liquid shielding plate for receiv-
ing liquid entering the apparatus.

The present invention also discloses a plasma display appa-
ratus including a PDP, a chassis base coupled with the PDP, a
printed circuit board assembly coupled with the chassis base,
a case housing the PDP, the chassis base, and the printed
circuit board assembly, and an 1nner wall including a wall
portion and a liquid shielding plate. The liquid shielding plate
receives liquid entering the apparatus.

The present invention also discloses a flat panel display
apparatus 1ncluding a display panel, a case housing the dis-
play panel, and a liquid shielding plate for receiving liquid
entering the apparatus.

It 1s to be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the mvention and are incor-
porated 1n and constitute a part of this specification, illustrate
embodiments of the invention, and together with the descrip-
tion serve to explain the principles of the invention.

FIG. 1 1s a schematic cross-sectional view showing a con-
ventional plasma display apparatus.

FIG. 2 1s a schematic perspective view showing a plasma
display apparatus according to an exemplary embodiment of
the present invention.

FIG. 3 1s across-sectional view showing an enlarged part of
a liquid shielding plate and a case of FIG. 2.

FIG. 41s a schematic perspective view showing a part of the
liquid shielding plate and the case of FIG. 2 and FIG. 3.

FIG. 5§ 1s a schematic cross-sectional view showing a
plasma display apparatus according to another exemplary
embodiment of the present invention.

DETAILED DESCRIPTION OF TH.
ILLUSTRATED EMBODIMENTS

(L]

The invention 1s described more fully hereinatter with ret-
erence to the accompanying drawings, in which embodiments
of the invention are shown. This invention may, however, be
embodied 1n many different forms and should not be con-
strued as limited to the embodiments set forth herein. Rather,
these embodiments are provided so that this disclosure 1s
thorough, and will fully convey the scope of the invention to
those skilled 1n the art. In the drawings, the size and relative
s1zes of layers and regions may be exaggerated for clarity.
Like reference numerals refer to like elements throughout the
drawings.

FIG. 2 1s a schematic perspective view showing a plasma
display apparatus according to an exemplary embodiment of
the present invention.

Referring to FI1G. 2, the plasma display apparatus includes
a plasma display panel (PDP) 20 including a front substrate
21 and a rear substrate 22, a chassis base 23 coupled with a
rear surface of the PDP 20, and a printed circuit board assem-
bly 26 installed on the chassis base 23. The PDP 20, the
chassis base 23, and the printed circuit board assembly 26 are
arranged 1n a case 27. A filter 29 1s arranged on a front portion

of the case 27.
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The PDP 20 1s coupled with the chassis base 23 using
double sided tape 24, and a thermal conductive sheet 25 1s
arranged between the PDP 20 and the chassis base 23. A
signal transmission cable 28 couples electrodes formed on the
rear substrate 22 with a circuit on the printed circuit board 26.
Additionally, another signal transmission cable (not shown)
couples electrodes formed on the front substrate 21 with a
circuit on the printed circuit board 26.

According to an exemplary embodiment of the present
invention, a liquid shielding plate 30 1s arranged in the case
27. As shown in FIG. 2, the liqud shielding plate 30 1is
arranged 1nside the case 27 and at an upper portion of the case
277. The liquid shielding plate 30 shields the printed circuit
board 26 from liquid entering through ventilation holes
formed on the upper or rear surface of the case 27. The liquud
shielding plate 30 includes ventilation holes and drain
recesses, which will be described 1n more detail below.

FIG. 3 1s an enlarged cross-sectional view showing a por-
tion of the liguid shielding plate and case of FIG. 2.

Referring to FIG. 3, an upper surface of the case 27 may
include a plane surface 275 and a slanted surface 27¢, and
ventilation holes 27a are formed 1n the plane surface 275 and
the slanted surface 27¢. The liquid shielding plate 30 includes
one or more drain recesses 31, which perform as waterways
tor guiding liquid that 1s caught by the liquid shielding plate
30.

The drain recesses 31 may be arranged directly under the
ventilation holes 27a formed on the plane surface 2756 and the
slanted surface 27¢ to catch liquid entering the apparatus
through the ventilation holes 27a. The drain recesses 31 are
slanted 1n a transverse direction of the case 27 so that liquid
guided by the drain recesses 31 tlows toward a side of the case
27.

Additionally, ventilation holes 32 are formed in the liquid
shielding plate 30 between the one or more drain recesses 31.
The ventilation holes 32 are alternately arranged with the
ventilation holes 27a formed on the case 27. That i1s, the
ventilation holes 32 of the liquid shielding plate 30 are not
tormed directly under the ventilation holes 27a of the case 27.
Therefore, liquid entering the ventilation holes 27a may not
enter the apparatus through the ventilation holes 32 of the
liquid shielding plate 30, which are formed to dissipate heat
generated during operation.

Referring to FIG. 3, liquid A entering the ventilation holes
27a 1s guided through a predetermined path by the drain
recesses 31, and heat B inside the apparatus may be dissipated
out of the apparatus through the ventilation holes 32 and 27a.

FI1G. 4 1s a schematic perspective view showing a part of the
liquid shielding plate and the case of FIG. 2 and FIG. 3.

Referring to FI1G. 4, the liquid shuelding plate 30 extends in
the transverse direction of the case 27, and it includes one or
more drain recesses 31. The ventilation holes 32 are arranged
between the drain recesses 31. The drainrecesses 31 extend in
the transverse direction of the case 27, and both ends of the
drain recesses 31 may be coupled with waterways 41 formed
inside of the side surface of the case 27. The drainrecesses 31
may be slanted so that liquid flowing along the drain recesses
31 may tlow toward the waterways 41 at both ends of the drain
recesses 31. In this case, the liquid shielding plate 30 may be
designed to be highest at 1ts center portion and to gradually
lower toward both ends. Alternatively, the shielding plate 30
may be highest at the left or right side of the case 27, and 1t
may gradually lower as 1t proceeds toward the other side of
the case 27.

The waterway 41 installed on an mnner side surface of the
case 27 may be formed 1n various shapes. For example,
recesses extending 1n a vertical direction of the case 27 may
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be formed on the 1nner side surfaces of the case 27, and covers
may be formed on the recesses. Additionally, the waterway 41
may be formed as slanted recesses without covers so that
liquid may flow downward along the waterway 41. The water-
way 41 may be formed 1n any shape, provided it 1s coupled
with the drain recesses 31 of the liquid shuelding plate 30 to
guide the liquid.

FIG. 5 1s a schematic cross-sectional view of a plasma
display apparatus according to another exemplary embodi-
ment of the present invention.

Referring to FIG. 5, the PDP 20, the chassis base 23, and
the printed circuit board 26 are arranged 1n the case 27 like the
above embodiment, and detailed descriptions for those are
omitted.

According to the present embodiment, an inner wall 60 1s
integrally formed with the liquid shielding plate 61 and 1is
arranged 1n the case 27. The mner wall 60 1s arranged to
correspond to the rear surface of the case 27, and 1t includes
the liquid shielding plate described with reference to FIG. 2
and FI1G. 3 at the upper portion thereof, and has a wall portion
57 extending from the liquid shielding plate 61. The vertical
and slanted walls of the inner wall 60 correspond to the cross
section of the rear surface of the case 27 and are separated
from the rear surface of the case 27. Theretore, 1f the case 27
1s formed with another shape, the portions of the inner wall 60
extending from the liquid shielding plate 61 may be formed
differently.

The liguid shielding plate 61 of the inner wall 60 includes
drain recesses 38 and ventilation holes 59 formed between the
drain recesses 38. The drain recesses 58 are arranged directly
under the ventilation holes 27a of the case 27, and the venti-
lation holes 59 are alternately arranged with the ventilation
holes 27a of the case 27. Additionally, ventilation holes 63
formed 1n the vertical and slanted walls extending from the
liquid shielding plate 61 are alternately arranged with the
ventilation holes 27a formed in the case 27.

According to exemplary embodiments of the present
invention, liquid entering the apparatus may not damage the
apparatus’ circuits. Therefore, the plasma display apparatus
may be 1nstalled at some outdoor locations, and 1nadvertent
spills may be dealt with.

It will be apparent to those skilled 1n the art that various
modifications and variation can be made 1n the present inven-
tion without departing from the spirit or scope of the 1nven-
tion. Thus, 1t 1s intended that the present invention cover the
modifications and variations of this imnvention provided they
come within the scope of the appended claims and their
equivalents.

What 1s claimed 1s:

1. A plasma display apparatus, comprising:

a plasma display panel;

a chassis base coupled with the plasma display panel;

a printed circuit board assembly coupled with the chassis

base;

a case housing the plasma display panel, the chassis base,

and the printed circuit board assembly; and

a liquid shielding plate for receiving liquid entering the

apparatus.

2. The plasma display apparatus of claim 1, wherein the
liquid shielding plate 1s arranged 1n the case to correspond to
ventilation holes 1n the case, and

wherein the liquid shielding plate comprises one or more

drain recesses extending 1n a transverse direction of the
case and a plurality of ventilation holes arranged
between the one or more drain recesses.

3. The plasma display apparatus of claim 2, wherein the
one or more drain recesses of the liquid shielding plate are
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arranged directly under the ventilation holes of the case, and
the ventilation holes of the liquid shielding plate are alter-
nately arranged with the ventilation holes of the case.

4. The plasma display apparatus of claim 2, further com-
prising:

a waterway for recerving liquid flowing along the one or

more drain recesses,

wherein the waterway 1s coupled with an end portion of the

one or more drain recesses.

5. The plasma display apparatus of claim 4, wherein the
waterway 1s arranged on a side wall of the case.

6. The plasma display apparatus of claim 2, wherein the
one or more drain recesses are slanted.

7. The plasma display apparatus of claim 6, wherein the
one or more drain recesses slant downward from a first end to
a second end.

8. The plasma display apparatus of claim 6, wherein the
one or more drain recesses have a highest point at a center
portion and slant downward towards each end.

9. A plasma display apparatus, comprising:

a plasma display panel;

a chassis base coupled with the plasma display panel;

a printed circuit board assembly coupled with the chassis

base;

a case housing the plasma display panel, the chassis base,

and the printed circuit board assembly;

an inner wall including a wall portion and a liquid shielding,

plate,

wherein the liquid shielding plate recerves liquid entering

the apparatus.

10. The plasma display apparatus of claim 9, wherein the
liquid shielding plate 1s arranged 1n the case to correspond to
ventilation holes 1n the case, and includes one or more drain
recesses extending in a transverse direction of the case and a
plurality of ventilation holes arranged between the one or
more drain recesses, and

wherein the wall portion extends from the liquid shielding

plate and 1s spaced apart from a rear surface the case.

11. The plasma display apparatus of claim 10, wherein the
one or more drain recesses of the liquid shielding plate are
arranged directly under the ventilation holes of the case, and
the ventilation holes of the liquid shielding plate are alter-
nately arranged with the ventilation holes of the case.
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12. The plasma display apparatus of claim 10, further com-
prising;:

a waterway lor recerving liquid flowing along the one or

more drain recesses,

wherein the waterway 1s coupled with an end portion of the

one or more drain recesses.

13. The plasma display apparatus of claim 12, wherein the
waterway 1s arranged on a side wall of the case.

14. The plasma display apparatus of claim 10, wherein the
one or more drain recesses are slanted.

15. The plasma display apparatus of claim 14, wherein the
one or more drain recesses slant downward from a first end to
a second end.

16. The plasma display apparatus of claim 14, wherein the
one or more drain recesses have a highest point at a center
portion and slant downward towards each end.

17. The plasma display apparatus of claim 10, wherein the
wall portion corresponds to the rear surface of the case.

18. A flat panel display apparatus, comprising:

a display panel;

a case housing the display panel; and

a liquid shielding plate for receiving liquid entering the

apparatus,
wherein the liquid shielding plate 1s arranged in the case to
correspond to ventilation holes 1n the case, and

wherein the shielding plate comprises one or more drain
recesses extending in a transverse direction of the case
and a plurality of ventilation holes arranged between the
one or more drain recesses.

19. The flat panel display apparatus of claim 18, further
comprising;

a waterway lor recerving liquid flowing along the one or

more drain recesses,

wherein the waterway 1s coupled with an end portion of the

one or more drain recesses,

wherein the one or more drain recesses of the liquid shield-

ing plate are arranged directly under the ventilation
holes of the case, and the ventilation holes of the liquiad
shielding plate are alternately arranged with the ventila-
tion holes of the case, and

wherein the display panel 1s a plasma display panel.
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